**What was known?**

IL-1and NFκB are known to play important roles in pathogenesis of psoriasis.IL-1 gene polymorphisms have important roles in various inflammatory diseases.

Introduction {#sec1-1}
============

Psoriasis is a chronic inflammatory disease affecting about 1--3% of Caucasian population.\[[@ref1]\] Tissue alterations seen in psoriasis are driven by exaggerated production of pro-inflammatory cytokines such as TNFα, IFNγ, IL-1β, IL-8, and IL-12.\[[@ref2]\] Anti-inflammatory factors such as IL-10 and 1L-1RA are relatively decreased, thus, creating an imbalance between pro and anti-inflammatory mediators.\[[@ref3][@ref4][@ref5][@ref6][@ref7]\]

Cytokine gene polymorphisms alter gene transcription and thereby influence inflammatory processes in response to various diseases.\[[@ref8][@ref9][@ref10][@ref11]\] Some important cytokines that are known to harbor polymorphic regions are genes of IL-1 cluster and TNF-α. Three di-allelic polymorphisms in IL-1β have been reported, all representing C--T base transitions at positions -511, -31, and + 3954 (base pairs) from the transcription initiation site. Of these, the 511 C--T transition is considered the most important.

NFκB regulates the expression of an exceptionally large number of genes and has a well-characterized role in immune and inflammatory responses as well as in protection against apoptotic cell death.\[[@ref12][@ref13][@ref14][@ref15][@ref16]\] NFκB is one of the most important regulators of pro-inflammatory gene expression by synthesizing cytokines such as TNF-α, IL-1β, IL-6, and IL-8 and is one of the key factors involved in pathogenesis of the disease.

Knowing the role of IL-1 polymorphisms in various inflammatory diseases, we aimed to study how polymorphisms in these genes influence the course of psoriasis.\[[@ref17][@ref18][@ref19][@ref20]\] Considering the central role of NFκB in regulating cytokine gene expression, we also looked for the expression of NFκB in the tissues by immunohistochemistry. We correlated these two factors with various histopathological parameters.

Materials and Methods {#sec1-2}
=====================

This study included 112 freshly detected patients with psoriasis vulgaris presenting to the hospital over duration of 5 years between 2007 and 2012. The patients had not received any kind of systemic therapy before biopsy procedure. Five milliliter of peripheral blood was collected to study IL-1β and IL-1 RA genetic polymorphisms. The genetic polymorphisms in these 112 patients (224 alleles) were compared with 243 healthy blood donors (486 alleles) who were age and sex matched. The study was conducted in accordance with principles of the Helsinki Declaration and was approved by the institutional ethics committee.

Biopsies were taken from the youngest lesion and sections were stained with Hematoxylin and eosin stain (H and E). Histopathological analysis of the biopsies was done and included seven criteria (epithelial hyperplasia, parakeratosis, Munro\'s, and Kogoj\'s microabscesses, suprapapillary thinning, inflammatory infiltrate and widened rete ridges). Grading was done using a visual analog scale and the biopsies were graded as 0 to 3 (nil to marked) for all these characteristics.

Eighty-nine patients were analyzed for NFκB expression. Serial 4 mm thick sections were mounted on poly-L lysine coated slides. Paraffin sections were immersed in xylene for 5 min and hydrated using a gradient series of alcohol. Antigen retrieval was performed by standard techniques using citric acid buffer (pH 6.0) in a microwave oven for 15 min. Endogenous peroxidase activity was blocked with 3% hydrogen peroxide for 10 min and then incubated with a primary antibody in a humidified chamber overnight. Primary antibody used was monoclonal mouse anti- NFκB antibody (Santa Cruz Biotechnology, Inc, Dallas USA) at 1:200 dilution. Localization of immunohistochemical staining was classified as epidermal (suprabasal), basal cell, and lymphocyte staining.

Genomic DNA was retrieved from the peripheral blood by using a standard kit (Quiagen GmBH, Netherlands). The IL-1 RA intron 2 polymorphism was analyzed by Polymerase chain reaction (PCR). The procedure for all the PCR reactions was standardized in the laboratory. Five alleles were characterized based upon the number of repeats. Allele 1 (four repeats) was 410 bp, allele 2 (two repeats) was 240 bp, allele 3 (five repeats) was 500 bp, allele 4 (three repeats) was 325 bp and allele 5 (six repeats) was 595 bp, in length. Allele 2 was the pro-inflammatory allele.

For Restriction fragment length (RFLP) analysis of the -511 position IL-1β polymorphism, the PCR products were first amplified (PCR standardised in laboratory). The confirmation of a successful PCR was done by running the products on a 2% agarose gel. If the products were present, they were digested with 10U of *Ava*1 at 37^°^C for 3 hrs. Fragments were analyzed by electrophoresis on 3% agarose gel and stained with ethidium bromide. This yielded products of 304 bp (TT allele), 190 bp and 104 bp (CC allele) and 304, 190, and 104 bp (CT allele). The primer sequences are given in [Table 1](#T1){ref-type="table"}. All PCR reactions were performed in an Eppendorf Thermal Cycler (MJ Research Inc, Waltham MA).

###### 

The primer sequences, site of polymorphism and the restriction enzymes used in the RFLP
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 {#sec2-1}

### PCR reaction conditions {#sec3-1}

### Statistical analysis {#sec3-2}

The results of study were statistically analyzed using SPSS 14.0 (Statistical Package for Social Sciences, Lead Technologies Inc, USA). The descriptive data for quantitative variables were given as mean and standard deviation. Chi square test was used for detecting association. For analyzing the correlation between the gene polymorphisms and histopathology/immunohistochemistry results, Spearman\'s rho test was calculated. A value of *P* \< 0.05 was considered to be statistically significant.

Results {#sec1-3}
=======

One hundred and twelve cases of psoriasis were analyzed in this study. The mean age was 38.9 years with a range of 13 to 76 years. Sixty three males and 49 females comprised the study population.

 {#sec2-2}

### IL-1 RA polymorphism {#sec3-3}

*Association of genetic polymorphisms*: The distribution of alleles A, pro- inflammatory allele B, genotypes AA, BB, and AB in both cases and controls were as given in [Table 2](#T2){ref-type="table"}. In controls, all the frequencies of tested genotypes and alleles were in Hardy--Weinberg equilibrium. There was no association between different IL-1 RA alleles among cases and controls (*P* = 0.93) as also between IL-1 RA genotypes (*P* = 0.67).

###### 

Frequency of IL- 1 RA genotypes and allelic polymorphisms among psoriasis
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### IL-1β polymorphism: Association of genetic polymorphisms {#sec3-4}

The distribution of allele C, pro- inflammatory allele T, genotypes CC, CT, and TT in both cases and controls are as given in [Table 3](#T3){ref-type="table"}. In controls, all the frequencies of tested genotypes and alleles were in Hardy--Weinberg equilibrium. There was a strong association of IL-1β -511C/T polymorphism with psoriasis of both genotypes and alleles as the frequencies of genotypes were significantly different between patients and controls.

###### 

Frequency of IL 1β genotypes and allelic polymorphisms among psoriasis
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### Haplotype estimation {#sec3-5}

Four different haplotypes C1, C2, T1, and T2 were assessed based on the genotyping results. Odds ratio for risk estimation was calculated only for those haplotypes that had frequency \> 10%. All the controls were in Hardy Weinberg equilibrium. IL-1β-511\*C-IL-1RN\*1 (C1) and the IL-1β -511\*C-IL-1RN\*2 (C2) haplotype were associated with a predisposition for psoriasis \[[Table 4](#T4){ref-type="table"}\]. The IL-1B -511\*T-IL-1RN\*1 (T1) and the IL-1B -511\*T-IL-1RN\*2 (T2) were associated with a protection against the development of psoriasis.

###### 

Haplotype frequency distribution of *IL-1B* (-511 C/T) and *IL-1RA* (VNTR) in patients and controls
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### Association of Genetic polymorphisms with NFκB immunostaining {#sec3-6}

Epidermal nuclear positivity for NFκB and correlation with genetic polymorphisms: The percentage of epidermal cells (suprabasal) showing a nuclear staining for NFκB ranged from 0% to 90% with an average of 16.95%. There was a strong correlation between the IL-1β genotype and the grade of NFκB epidermal immunostaining (*P* = 0.012, Spearmans rho 0.050). There was no correlation between the IL-1RA genotype and the grade of epidermal nuclear immunostaining (*P* = 0.970, Spearmans rho - 0.211). Data are presented in [Table 5](#T5){ref-type="table"}.Basal cell positivity for NFκB and correlation with genetic polymorphisms: The percentage of basal cells showing a nuclear staining for NFκB ranged from 0 to 100 with an average of 37.95%. There was no correlation between the IL-1 RA and IL-1β genotypes with the grade of basal cell immunostaining (Spearmans rho - 0.320 and 0.857 respectively). Data are presented in [Table 6](#T6){ref-type="table"}.Lymphocyte staining: The percentage of lymphocytes in the dermis showing a cytoplasmic staining for NFκB ranged from 2 to 100 with an average of 38.39%. The grade of lymphocyte staining showed a strong correlation with the IL-1 RA genotype (*P* = 0.025, Spearmans rho - 0.037) but not with the IL-1β genotype (*P* = 0.226, Spearmans rho - 0.622). Data are presented in [Table 7](#T7){ref-type="table"}.

###### 

Strength of association has already been done in the previous paragraph with the Pearsons and Spearmans tests
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###### 

The correlation between the IL-1RA and IL-1β genotypes and the grade of basal cell positivity for NFκB
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###### 

The correlation between the IL-1RA and IL-1β genotypes and the grade of lymphocyte positivity for NFκB

![](IJD-60-432-g008)

### Association of gene polymorphisms with histological features {#sec3-7}

Biopsies taken from the lesional skin were evaluated using seven criteria as outlined previously. Of the seven factors, epidermal hyperplasia, inflammatory infiltrate, and capillary dilatation were considered the most relevant in the pathogenesis of psoriasis. There was no association seen between the IL-1 RA and IL-1β genotypes with the histopathological severity of psoriasis \[Tables [8](#T8){ref-type="table"} and [9](#T9){ref-type="table"}\].

###### 

The association between the IL-1RA genotypes and the histopathological indicators of severity
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###### 

The association between the IL-1β genotypes and the histopathological indicators of severity
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Discussion {#sec1-4}
==========

The IL-1 gene cluster on chromosome 2q contains three related genes within a 430 kb region. The genes are IL-1α, IL-1β and the IL-1 RN gene, which code for the proinflammatory cytokines IL-1α, IL-1β as well as their endogenous receptor antagonist, IL-1 RA, respectively. Three di-allelic polymorphisms in IL-1β have been reported, all representing C--T base transitions at positions --511, --31, and + 3954 base pairs from the transcriptional start site.\[[@ref21][@ref22]\] The IL-1RA gene has a penta-allelic polymorphic site in intron two containing variable numbers of an 86 bp tandem repeat sequence.\[[@ref23]\] There are conflicting data regarding the functional effect of these polymorphisms on IL-1β production.\[[@ref10][@ref22][@ref24]\]

In this study, we found that there was no association between the IL-1 RA alleles among cases and controls. We also found that there was a strong association between the IL-1β C/C genotype and psoriasis. These findings were replicated when we performed a haplotype analysis and found that the anti inflammatory haplotypes (IL-1β -511 C/IL-1 RA 'A') were associated with psoriasis and the pro inflammatory haplotypes (IL-1β -511 T/IL-1 RA 'B') was protective for psoriasis. Similarly, in a study addressing genetic polymorphisms in early and late onset psoriasis, Reich *et al*. found that the C/C genotype was associated with late onset psoriasis.\[[@ref7]\] This is an unusual finding since the C/C genotype is supposed to be anti inflammatory and therefore it should logically not be associated with psoriasis. Other studies evaluating IL-1 RA genetic polymorphisms in psoriasis found no association (25) or a decreased frequency of IL-1RN allele 2 in patients with late onset psoriasis (age of onset \> 40 y), but the finding was only of borderline significance.\[[@ref25][@ref26]\] Essentially, all these studies (including the present study) have demonstrated that an anti-inflammatory IL-1β genotype is more likely to be associated with psoriasis. There are several explanations for this apparent paradox. It would be attractive to hypothesize that the IL- 1β -511 C/T polymorphism is a nonfunctional polymorphism as suggested.\[[@ref10][@ref22]\] However, Reich *et al*. have shown that the IL-1β -511 C/T is functional with the IL-1β -511 C/C genotype producing more IL-1 RA which is an anti-inflammatory cytokine. It has been shown that for some reason, the IL-1β present in the psoriatic skin, though increased in amount in experimental models is functionally inactive.\[[@ref27]\] In contrast, other studies have emphasized the importance of IL-1β in psoriatic skin.\[[@ref28]\] With the present findings, we would tend to agree with the opinion of most workers who have stated that although the IL-1β -511 C/T genetic polymorphism is a functional polymorphism, it is not a critical gene involved in the pathogenesis of psoriasis.\[[@ref7][@ref29]\]

There was a strong correlation between the IL-1β T/T genotype (pro-inflammatory) and the grade of NFκB epidermal nuclear staining. There was also a significant correlation between the IL-1 RA 'B' allele (proinflammatory) with the grade of NFκB staining in the lymphocytes. To the best of our knowledge, such a finding has not been reported in the literature. It is known that NFκB is one of the most important regulators of proinflammatory gene expression. It is also known that the synthesis of cytokines, such as TNF-α, IL-1β, IL-6, and IL-8 is mediated by NFκB, as is the expression of cyclooxygenase 2 (Cox-2).\[[@ref30]\] The NFκB pathway is well known to be a central pathway in the pathogenesis of psoriasis.\[[@ref31][@ref32][@ref33]\] Both the IL-1β -511 T/T genotype and the IL-1 RA 'B' allele are pro inflammatory alleles. The fact that there was a correlation between the pro inflammatory genetic polymorphisms and an increased degree of NFκB translocation in the nucleus of the epidermal cells and lymphocytes suggests that the translocation of NFκB occurs more in patients who have pro-inflammatory genotypes. This would mean that patients with pro-inflammatory genotypes would secrete more IL-1β and therefore present with a more severe form of psoriasis. We confirmed this finding by analyzing the grade of NFκB translocation and the inflammatory infiltrate. There was a strong correlation between the NFκB translocation in the epidermis and the inflammatory infiltrate (*P* = 0.040). This finding again underlies the roles that NFκB and IL-1 gene polymorphisms play in the pathogenesis of psoriasis.

There was no correlation between the genetic polymorphisms and the histopathological indicators of severity. In a previous study Kingo *et al*. have found a relationship between IL-10 genetic polymorphisms and disease activity.\[[@ref34]\] In studies correlating cytokine gene polymorphisms with the severity of gastritis, it has been seen that little or no correlation exists between the gene polymorphisms and the histopathological indicators of severity.\[[@ref35][@ref36][@ref37][@ref38]\] The present finding showing a lack of correlation between genetic polymorphisms and histopathology is not surprising considering the fact that the genetic polymorphisms do not necessarily correlate with the transcription rate or translational product of the gene. Our study suggests that NFκB expression is a better indicator of disease activity since it is the prominent molecule which influences cytokine secretion and therefore disease activity.

In conclusion, our study suggests that the IL-1 genetic polymorphisms may not directly be a critical factor in the pathogenesis of psoriasis. However, their interaction with NFκB seems to be a significant factor in the pathogenesis as NFκB appears to be more activated in cases showing pro-inflammatory genetic polymorphisms. This study has attempted to define the roles played by NFκB and IL-1 genetic polymorphisms in the pathogenesis of psoriasis.

**What is new?**

There is no correlation between IL-1 gene polymorphisms and histopathological indicators of severity in psoriasis.IL-1 gene polymorphisms do not have a major role in pathogenesis of psoriasis.NFκB expression is a better indicator of disease activity.
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